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(54) BATTERY SEPARATOR. ITS MANUFACTURE, AND BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a battery separator excellent in the hydrophilic 
property, etc., together with a manufacturing method of such separator, and offer a battery 
which incorporates such a separator and exerts a high performance. 

SOLUTION: A battery separator is structured so that at least part of the fiber surfaces of a 
non-woven cloth consisting of polyolefin series fibers is covered with a polymer containing a 
monomer component which contains carboxylic acid radical and/or sulfonic acid radical, and a 
battery is formed using this type of separator. The polymer should preferably contain no less 
than 40 wt% monomer component containing carboxylic acid radical and/or sulfonic acid radical, 
and its weight-averaged molecular weight be over 100,000. The separator is manufactured by 
subjecting the polymer covering of the fiber surfaces to a heat treatment or irradiation with 
active beams of light. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A separator for cells characterized by coming to be covered with a polymer in which at 
least a part of fiber surface of a nonwoven fabric which consists of polyolefin fibers contains a 
monomer component containing a carboxylic acid group and/or a sulfonic group 40% of the 
weight or more. 

[Claim 2]A separator for cells characterized by coming to be covered with the with a weight 
average molecular weight of 100,000 or more polymer in which at least a part of fiber surface of 
a nonwoven fabric which consists of polyolefin fibers contains a monomer component containing 
a carboxylic acid group and/or a sulfonic group. 

[Claim 3]The separator for cells according to claim 1 or 2, wherein a polymer is polyacrylic acid. 
[Claim 4]Claims 1-3 containing a kind of microfilament at least as a polyolefin fiber are the 
separators for cells of a statement either. 

[Claim 5]Claims 1-4, wherein a nonwoven fabric is a wet process nonwoven fabric are the 
separators for cells of a statement either. 

[Claim 6]Claims 1-5, wherein a nonwoven fabric is a stream confounding nonwoven fabric are the 
separators for cells of a statement either. 

[Claim 7]To a solution or dispersion liquid containing a polymer which contains a monomer 
component containing a carboxylic acid group and/or a sulfonic group 4054 of the weight or more. 
A manufacturing method of a separator for cells making it impregnated with a nonwoven fabric 
which consists of polyolefin fibers, heating more than the melting point of at least one sort of 
textiles which subsequently constitute this nonwoven fabric, and fixing a polymer on the 
polyolefin fiber surface. 

[Claim 8]Make it a solution or dispersion liquid containing a polymer which contains a monomer 
component containing a carboxylic acid group and/or a sulfonic group 40% of the weight or more 
impregnated with a nonwoven fabric which consists of polyolefin fibers, and, subsequently to this 
nonwoven fabric, they are irradiated with active light, A manufacturing method of a separator for 
cells fixing a polymer on the polyolefin fiber surface. 

[Claim 9]To a solution or dispersion liquid containing a with a weight average molecular weight 
[ containing a monomer component containing a carboxylic acid group and/or a sulfonic group ] 
of 100,000 or more polymer. A manufacturing method of a separator for cells making it 
impregnated with a nonwoven fabric which consists of polyolefin fibers, heating more than the 
melting point of at least one sort of textiles which subsequently constitute this nonwoven fabric, 
and fixing a polymer on the polyolefin fiber surface. 

[Claim 10]To a solution or dispersion liquid containing a with a weight average molecular weight 
[ containing a monomer component containing a carboxylic acid group and/or a sulfonic group ] 
of 100,000 or more polymer. A manufacturing method of a separator for cells making it 
impregnated with a nonwoven fabric which consists of polyolefin fibers, irradiating with active 
light subsequently to this nonwoven fabric, and fixing a polymer on the polyolefin fiber surface. 
[Claim 1 1]Claims 7-10, wherein a polymer is polyacrylic acid are the manufacturing methods of a 
separator for cells of a statement either. 

[Claim 12]Claims 7-1 1 containing a kind of microfilament at least as a polyolefin fiber are the 
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manufacturing methods of a separator for cells of a statement either. 

[Claim 13]Claims 7-12, wherein a nonwoven fabric is a wet process nonwoven fabric are the 

manufacturing methods of a separator for cells of a statement either. 

[Claim 14]Claims 7-13, wherein a nonwoven fabric is a stream confounding nonwoven fabric are 

the manufacturing methods of a separator for cells of a statement either, 

[Claim 15]Claims 1-6 are the cells using a separator for cells of a statement either. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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1This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method, the separator for 
cells, and cell of the separator for cells for alkaline secondary batteries, such as a nickel- 
cadmium battery, a nickel zinc carbon cell, and a nickel hydoride battery, especially about the 
manufacturing method and cell of the separator for cells, and the separator for cells. 
[0002] 

[Description of the Prior Art]Now, alkaline secondary batteries, such as a nickel-cadmium 
battery, a nickel zinc carbon cell, and a nickel hydoride battery, have spread as a driving source 
of not only a small household equipment but large-sized apparatus. The alkaline secondary 
battery has the characteristics, such as high power, high energy density, a long life, and high 
capacity. 

Use by a wide range field of industry is expected. 

[0003]The alkaline secondary battery comprises an anode, a negative electrode, a separator for 
cells, and an electrolysis solution at least. In the separator for cells currently used with the 
alkaline secondary battery. Compatibility with an electrolysis solution (alkaline aqueous solution) 
is good, and rate of adsorption and solution retention are excellent, It has the alkali resistance 
and oxidation resistance which can be equal to a repetition of prolonged charge and discharge, It 
is a thin film so that it can respond to the miniaturization of having the gas generated inside the 
cell, and sufficient breathability which does not bar the penetration of ion, and a cell, and 
thickness is [ internal resistance is small, ] uniform, and the performances, such as excelling also 
in a mechanical strength, are demanded. 

[0004]Generally as a separator for cells which fills the above-mentioned characteristic, a 
nonwoven fabric is used. As textiles which constitute a nonwoven fabric, polyester fiber, 
polyvinyl chloride system textiles, a polyvinylalcohol fiber, polyacrylonitrile system textiles, a 
polyamide fiber, a polyolefin fiber, etc. are used. As an alkaline secondary battery, the nonwoven 
fabric which consists of a polyamide fiber excellent in compatibility with an electrolysis solution 
was used with the conventionally common nickel-cadmium battery in many cases. 
[0005]ln the alkaline secondary battery, if the cell of a charging state is saved under an elevated 
temperature, the self-discharge phenomenon in which capacity falls poses a problem. As this one 
cause, the reduction reaction of the anode by the decomposition product of the separator for 
cells is considered. Since it was hydrolyzed by the electrolysis solution, it was easy to produce a 
decomposition product and especially the polyamide fiber had the fault that a self-discharge 
phenomenon was promoted. This phenomenon poses a problem more with the nickel hydoride 
battery which used the hydrogen storing metal alloy as a negative electrode. 
[0006]For this reason, the nonwoven fabric which uses the polyolefin fiber excellent in alkali 
resistance and oxidation resistance as the main ingredients came to be used for dominance. 
However, since the compatibility over an electrolysis solution is low, the polyolefin fiber needs to 
perform hydrophilization treatment represented by sulfonation treatment, graft polymerization 
processing of a hydrophilic monomer, corona discharge treatment, and surface-active agent 
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dipping treatment. 

[0007]Sulfonation treatment and graft polymerization processing among the above-mentioned 
hydrophilization treatment, a sulfonic group — since it has combined with the textiles which can 
introduce the functional group which has the ion exchange capacity of the carboxylic acid group 
etc. to call into polyolefine textiles and from which these functional groups constitute a 
nonwoven fabric, it has the advantage of not separating. It is thought that these functional 
groups catch impurities contained in a cell, such as a nitrogen compound and polyvalent metal 
ion, and raise a battery characteristic. However, since concentrated sulfuric acid is used for 
sulfonation treatment it has the fault that textiles deteriorate, and also it has the fault that work 
environment is not good and that a manufacturing cost is high. Although graft polymerization 
processing is processing which combines the monomer and/or oligomer which mainly have a 
carboxylic acid group with the textiles which constitute a nonwoven fabric, there is a problem 
that the monomer which has a carboxylic acid group is pungent, and work environment gets 
worse. 
[0008] 

[Problem(s) to be Solved by the Invention]There is a technical problem of this invention in 
providing the cell which has the high performance which uses the separator for cells which has 
the outstanding hydrophilic nature, ion exchange capacity, etc., and the easy and safe 
manufacturing method and this separator for cells of this separator for cells. 
[0009] 

[Means for Solving the Problem]This invention persons came to find out the next invention, as a 
result of inquiring wholeheartedly, in order to solve an aforementioned problem. 
[0010](D A separator for cells characterized by coming to be covered with a polymer in which at 
least a part of fiber surface of a nonwoven fabric which consists of polyolefin fibers contains a 
monomer component containing a carboxylic acid group and/or a sulfonic group 40% of the 
weight or more. 

[001 1](2) A separator for cells characterized by coming to be covered with the with a weight 
average molecular weight of 100,000 or more polymer in which at least a part of fiber surface of 
a nonwoven fabric which consists of polyolefin fibers contains a monomer component containing 
a carboxylic acid group and/or a sulfonic group. 

[0012](3) A separator for cells the above (1) or given in (2), wherein a polymer is polyacrylic acid. 

[0013](4) Above-mentioned (1) - (3) containing a kind of microfilament at least as a polyolefin 
fiber is a separator for cells of a statement either. 

[0014](5) Above-mentioned (1) - (4), wherein a nonwoven fabric is a wet process nonwoven 
fabric is a separator for cells of a statement either. 

[0015](6) Above-mentioned (1) - (5), wherein a nonwoven fabric is a stream confounding 
nonwoven fabric is a separator for cells of a statement either. 

[0016](7) To a solution or dispersion liquid containing a polymer which contains a monomer 
component containing a carboxylic acid group and/or a sulfonic group 40% of the weight or more. 
A manufacturing method of a separator for cells making it impregnated with a nonwoven fabric 
which consists of polyolefin fibers, heating more than the melting point of at least one sort of 
textiles which subsequently constitute this nonwoven fabric, and fixing a polymer on the 
polyolefin fiber surface. 

[0017](8) To a solution or dispersion liquid containing a polymer which contains a monomer 
component containing a carboxylic acid group and/or a sulfonic group 40% of the weight or more. 
A manufacturing method of a separator for cells making it impregnated with a nonwoven fabric 
which consists of polyolefin fibers, irradiating with active light subsequently to this nonwoven 
fabric, and fixing a polymer on the polyolefin fiber surface. 

[001 8](9) To a solution or dispersion liquid containing a with a weight average molecular weight 
[ containing a monomer component containing a carboxylic acid group and/or a sulfonic group ] 
of 100,000 or more polymer. A manufacturing method of a separator for cells making it 
impregnated with a nonwoven fabric which consists of polyolefin fibers, heating more than the 
melting point of at least one sort of textiles which subsequently constitute this nonwoven fabric, 
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and fixing a polymer on the polyolefin fiber surface. 

[0019](10) To a solution or dispersion liquid containing a with a weight average molecular weight 
[ containing a monomer component containing a carboxylic acid group and/or a sulfonic group ] 
of 100,000 or more polymer. A manufacturing method of a separator for cells making it 
impregnated with a nonwoven fabric which consists of polyolefin fibers, irradiating with active 
light subsequently to this nonwoven fabric, and fixing a polymer on the polyolefin fiber surface. 
[0020](1 1) Above-mentioned (7) - (10), wherein a polymer is polyacrylic acid is a manufacturing 
method of a separator for cells of a statement either. 

[0021](12) Above-mentioned (7) - (11) containing a kind of microfilament at least as a polyolefin 
fiber is a manufacturing method of a separator for cells of a statement either. 
[0022](13) Above-mentioned (7) - (12), wherein a nonwoven fabric is a wet process nonwoven 
fabric is a manufacturing method of a separator for cells of a statement either. 
[0023](14) Above-mentioned (7) - (13), wherein a nonwoven fabric is a stream confounding 
nonwoven fabric is a manufacturing method of a separator for cells of a statement either. 
[0024](15) The above (1) - (6) is a cell using a separator for cells of a statement either. 
[0025]Since separator [ of this invention ] for cells (1) - (6) is a nonwoven fabric which consists 
of polyolefin fibers, it has tolerance and oxidation resistance over a good electrolysis solution. 
Since a carboxylic acid group and/or a sulfonic group are fixed by fiber surface which 
constitutes a nonwoven fabric, it has good compatibility to an alkaline electrolytic solution, and 
also it is possible to catch effectively an impurity which degrades battery capacity, and a battery 
characteristic can be raised. 

[0026]In a separator for cells of this invention (1), a polymer fixed by fiber surface which 
constitutes a nonwoven fabric is characterized by containing a monomer component containing a 
carboxylic acid group and/or a sulfonic group 40% of the weight or more. For this reason, the 
amount of polymers fixed can reveal compatibility, impurity capturing capacity, etc. to an 
electrolysis solution required as a battery separator at least In order to reveal compatibility over 
impurity capturing capacity required as a separator for cells, and an electrolysis solution in less 
than 40 % of the weight, Quantity of a polymer which a nonwoven fabric is made to fix must be 
increased, and some polymers may serve as an impurity within a cell, without immobilization not 
only to becoming a cost hike but textiles going thoroughly. 

[O027]In a separator for cells of this invention (2), it is characterized by polymers containing a 
monomer component containing a carboxylic acid group and/or a sulfonic group which were fixed 
by fiber surface which constitutes a nonwoven fabric being 100,000 or more weight average 
molecular weight. Since a polymer containing a monomer component containing a carboxylic acid 
group and/or a sulfonic group has solubility to alkaline liquid, it may dissolve in an electrolysis 
solution temporally, but when weight average molecular weight is 100,000 or more, solubility falls 
and its stability increases. 

[0028]Like a separator for cells of this invention (3), polyacrylic acid can be conveniently used as 
a polymer in a separator for cells (1), or (2). Since polyacrylic acid contains a carboxylic acid 
group, compatibility and impurity capturing capacity to an electrolysis solution are revealed 
effectively. 

[0029]Like a separator for cells of this invention (4), in either of separator for cells (1) - (3), 
since specific surface area of a nonwoven fabric will become large if a kind of microfilament is 
contained at least as a polyolefin fiber, the solution retention of an electrolysis solution can also 
be raised. 

[0030]Like a separator for cells of this invention (5), it becomes a thin separator for cells 
corresponding to [ that a nonwoven fabric is a wet process nonwoven fabric ] a miniaturization 
of a cell in either of separator for cells (1) - (4). 

[0031]Like a separator for cells of this invention (6), in either of separator for cells (1) - (5), 
since textiles which constitute a nonwoven fabric as a nonwoven fabric is a stream confounding 
nonwoven fabric are entangled firmly in three dimensions, it becomes the separator for cells 
excellent in a mechanical strength. 

[0032]You make it a solution or dispersion liquid containing a polymer containing a monomer 
component containing a carboxylic acid group and/or a sulfonic group which have first the effect 
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of making a nonwoven fabric revealing hydrophilic nature impregnated with a nonwoven fabric 
with the manufacturing method (7) and (9) of a separator for cells of this invention. 
Subsequently, it heats more than the melting point of at least one sort of textiles which 
constitute this nonwoven fabric, this polymer and textiles are united, and it is made to fix. Thus, 
since an obtained separator for cells is the polyolefin fiber textiles of a nonwoven fabric excelled 
[ polyolefin fiber ] in alkali resistance, a polymer united with textiles cannot be easily eluted to an 
electrolysis solution, and is stable. 

[0033]You make it a solution or dispersion liquid containing a polymer containing a carboxylic 
acid group and/or a sulfonic group impregnated with a nonwoven fabric with the manufacturing 
method (8) and (10) of a separator for cells of this invention. Subsequently, this nonwoven fabric 
is irradiated with active light, such as ultraviolet rays and an electron beam, and the active spots, 
such as radical species, etc. are made to form in a fiber surface and/or this polymer. A fiber 
surface is made to fix a polymer chemically, when the active spot generated to a polymer and 
the active spot generated to a fiber surface react a polymer should serve as the amount of 
polymers further, and combine with textiles chemically because the active spot generated to a 
polymer reacts and suits — even when there is **** as for nothing, it becomes insolubility to an 
electrolysis solution. 

[0034]!n manufacturing method [ of a separator for cells of this invention ] (7) - (10), like 
sutfonation treatment or graft polymerization processing, since a stimulative substance is not 
used, work environment is dramatically good. 

[0035]A separator for cells of this invention which has compatibility over a good electrolysis 
solution, impurity capturing capacity, etc. (1) can be obtained with the manufacturing method (7) 
and (8) of a separator for cells of this invention. 

[0036]A polymer containing a carboxylic acid group and/or a sulfonic group which were fixed by 
fiber surface of a nonwoven fabric can obtain a stable separator for cells (2) to an electrolysis 
solution with the manufacturing method (9) and (10) of a separator for cells of this invention. 
[0037]In a manufacturing method (11) of a separator for cells of this invention, a separator for 
cells of this invention (3) can be obtained. Since polyacrylic acid is cheap, it is industrially 
advantageous. 

[0038]In a manufacturing method (12) of a separator for cells of this invention, deposit efficiency 
of a polymer can be made high by containing a kind of microfilament at least as a polyolefin fiber. 
A separator for cells of this invention excellent in the solution retention of an electrolysis 
solution (4) can be obtained. 

[0039]In a manufacturing method (13) of a separator for cells of this invention, a separator 
corresponding to a miniaturization of a cell can be obtained like a separator for cells of this 
invention (5) by using a wet paper-milling nonwoven fabric in which thin-film-izing is possible. 
[0040]It is possible to apply a strong tension on a process in a manufacturing method (14) of a 
separator for cells of this invention, as a nonwoven fabric is a stream confounding nonwoven 
fabric, and workability is good. A separator for cells of this invention which was excellent in a 
mechanical strength (6) can be obtained. 

[0041]Either of separator [ of this invention ] for cells (1) - (6) excellent in character, such as 
compatibility over an electrolysis solution, is used for a cell (15) of this invention, since, it is high 
capacity, a self^discharge phenomenon does not happen easily, and it has the Hideyasu 
characteristic of being long lasting. 
[0042] 

[Embodiment of the Invention]Hereafter, this invention is explained in detail. 
[0043]ln the polymer containing the carboxylic acid group and/or sulfonic group concerning a 
manufacturing method of the separator for cells of this invention, and the separator for cells, As 
a monomer containing the carboxylic acid group or sulfonic group which forms this polymer, 
(Meta) Acrylic acid, crotonic acid, itaconic acid, maleic acid, fumaric acid, Itaconic acid anhydride, 
styrene sulfonic acid, divinyl polyoxyethylene-alkyhphenyhether sulfonic acid, vinyl 
polyoxyethylene-alkyl-phenyl-ether sulfonic acid, acrylic acid polyethylene sulfonic acid, etc. are 
mentioned. 

[0044]The polymer concerning the manufacturing method of the separator for cells of this 
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invention and the separator for cells is obtained as the single polymer of the above-mentioned 
monomer, or a copolymer of the above-mentioned monomer and other monomers. As other 
monomers, acrylic ester (meta), itaconic acid monoester, Maleic acid monoester, fumaric acid 
monoester, vinylbenzene, Styrene, methylstyrene, divinylbenzene, a methyl vinyl ketone, Phenyl 
vinyl ketone, the methyl vinyl ether, phenylvinyl ether, AHyl alcohol, vinyl acetate, benzoic acid 
vinyl, ethylene, propylene, A butene, butadiene, isoprene, 1,5-hexadiene 3-oar, 2,5-dimethyh 1,5- 
hexadiene, 1,5-hexadiene, 1,7-octadien, and 3,7-dimethyl- 2,6-octadien 1-oar etc. are 
mentioned. 

[0045]The polymer containing the carboxylic acid group and/or sulfonic group concerning a 
manufacturing method of the separator for cells of this invention and the separator for cells can 
also be obtained by performing graft polymerization processing, hydrolysis treatment, and 
sulfonation treatment to the polymer which does not contain these acid radicals. 
[0046]As a polymer containing the carboxylic acid group and/or sulfonic group concerning a 
manufacturing method of the separator for cells of this invention, and the separator for cells, it 
is also possible to use commercial cation exchange resin. As cation exchange resin, "duo 
RAIOTO" (made by Sumitomo Chemical), "diagram ion" (made by Mitsubishi Chemical), 
"Dowex" (made by the Dow Chemical), etc. are mentioned. 

[0047]In the manufacturing method (7) of the separator for cells of this invention (1), and the 
separator for cells, and (8), 40 % of the weight or more is suitable for the content to the polymer 
of the monomer which has this acid radical of the polymer containing a carboxylic acid group 
and/or a sulfonic group. In the manufacturing method (9) of the separator for cells of this 
invention (2), and the separator for cells, and (10), 100,000 or more are suitable for the weight 
average molecular weight of the polymer containing a carboxylic acid group and/or a sulfonic 
group. 

[0048]The nonwoven fabric concerning the manufacturing method of the separator for cells of 
this invention and the separator for cells consists of polyolefin fibers. As a polyolefin fiber, the 
textiles which consist of a polyolefine independent, or the textiles which consist of a copolymer 
of an olefin and other monomers are said. They may be mixed textiles of a polyolefin fiber and 
other textiles. (Poly) As an olefin, ethylene, propylene (poly), a methyl(poly) pentene, a butene 
(poly), ethylene-(poly) propylene, ethylene-(poly) butene-propylene, etc. can be mentioned, for 
example (poly). As an olefin and a monomer of others in which copolymerization is possible, 
butanoic acid vinyl, vinyl acetate, vinyl alcohol (saponification after polymerizing vinyl acetate), 
etc. can be mentioned. 

[0049]The sectional shape in particular of the textiles which can be used for the nonwoven 
fabric concerning the manufacturing method of the separator for cells of this invention and the 
separator for cells does not have restriction, and circular, an ellipse form, a triangle, a star 
shape, T type, U type, Y type, and foliaceous ** can be used for it What has an opening can be 
used for textiles. When solution retention required for the separator for cells is taken into 
consideration, it is preferred to use the assembled-die bicomponent fiber divided into a 
microfilament. 

[0050] 1-30 micrometers of ****** are [ the textiles which can be used for the nonwoven fabric 
concerning the manufacturing method of the separator for cells of this invention, and the 
separator for cells ] preferred. It is preferred to use at least one sort of microfilaments whose 
fiber diameters are 1-10 micrometers. If a fiber diameter is thinner than 1 micrometer, a 
nonwoven fabric will become precise too much and permeability will fall. Conversely, if it 
becomes thicker than 30 micrometers, although voidage will become large, specific surface area 
falls and solution retention falls. Fiber length is preferred 1—50 mm. If fiber length exceeds 50 
mm. when manufacturing a nonwoven fabric, a tangle of textiles will arise, and the homogeneity 
of the separator for cells will be lost. 

[0051] Although the nonwoven fabric concerning the separator for cells of this invention can be 
manufactured by any method of a dry method and the wet milling-paper method, in order to 
correspond to thin film-ization, its wet milling-paper method is preferred. 
[0052]The nonwoven fabric concerning the separator for cells of this invention can use the 
stream confounding nonwoven fabric excellent in the mechanical strength for dominance. Stream 
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confounding processing is the method of making the textiles which carry a nonwoven fabric by 
the monolayer or a double layer on a base material, inject a stream from the web upper part, and 
constitute the nonwoven fabric confounding in three dimensions. This stream confounding 
processing may be performed only on one side of a nonwoven fabric, it may go to both sides, or 
any may be sufficient 

[0053]Although you make it the solution or dispersion liquid containing the polymer containing 
the monomer containing a carboxylic acid group and/or a sulfonic group impregnated with a 
nonwoven fabric in the manufacturing method of the separator for cells of this invention, As a 
medium of this solution or dispersion liquid, although water and an organic solvent can be used, 
since work environment is comfortable, water can be used conveniently. 

[0054]When the wettability of the above-mentioned solution or dispersion liquid, and a nonwoven 
fabric is low, a surface-active agent may be added to a solution or dispersion liquid. 
Hydrophilization treatment, such as corona discharge treatment glow discharge processing, and 
plasma discharge processing, may be performed to the nonwoven fabric before being 
impregnated. 

[0055]With the manufacturing method (7) and (9) of the separator for cells of this invention, after 
making it the solution or dispersion liquid of a polymer impregnated with a nonwoven fabric, a 
polymer is fixed in a fiber surface by heating. Cooking temperature is set up more than the 
melting point of at least a kind of textiles which constitute a nonwoven fabric. 
[0056]The manufacturing method (8) of the separator for cells of this invention and the active 
light concerning (10) are ultraviolet rays, radiation (alpha rays, a gamma ray, an electron beam, 
X-rays, neutron beam), etc. Among these, ultraviolet rays and an electron beam are most 
suitably used from a point of handling and degradation of a nonwoven fabric. 
[0057] 

[Example]This invention is explained in full detail according to an example. 
[0058]After the fineness of 3 deniers which consists of manufacture polypropylene and the 
ethylene-vinylalcohol copolymer of example 1 wet process nonwoven fabric , and textiles division, 
0.2 denier (3.9 micrometers) and 10 mm of fiber length's assembled-die bicomponent fiber 80 
weight section, What impregnated 1 % of the weight of nonionic surface-active agent solution 
with the fineness of 1.5 deniers and 10 mm of fiber length's sheath-core textiles 19 weight 
section which consist of polypropylene which is a core component and polyethylene which is 
sheath components, After having supplied underwater what impregnated 1 % of the weight of 
nonionic surface-active agent solution with bacterial cellulose 1 weight section (dry weight), 
agitating it for 3 minutes with the high speed mixer and making textiles disaggregate, it agitated 
gently within the chest equipped with a both-way revolving agitator (an agitor, made in the 
Shimazaki factory). Bacterial cellulose used the refining bacterial cellulose obtained by the 
method of JP,9-25302,A given in an example. Subsequently, 0.1 % of the weight of polyacrylamide 
solution (** agent) was added suitably promptly, it agitated gently succeedingly, and the uniform 

slurry was prepared. 50 cm in width and the nonwoven fabric of basis weight 2 of 50g/m were 
manufactured with the cylinder machine using this slurry. 

[0059]Besides [ stream confounding processing 1 the account web was conveyed on the porous 
support of 100 meshes which is a stainless wire, and confounding processing was performed to 
both sides according to the pillar-shaped stream using five nozzle heads and tap water which 
have the conditions of the Table 1 table 1. The speed of confounding was a part for 20-m/, and 
it dried at 1 10 ** with the after-confounding suction drum dryer, and it obtained the wet stream 
confounding nonwoven fabric I. 
[0060] 

[Table 1] 
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[0061 ]The polymer fixing treatment nonwoven fabric I was processed with the 135 ** hot 
calender roll higher than 128 ** which is the melting point of the sheath component of the 
sheath-core textiles which consist of polypropylene which is a core component and 
polyethylene which is sheath components after a water dispersion given in Table 2 is 
impregnated, and the separator A for cells was obtained. The hot calender roll contact time of 
the nonwoven fabric was 30 seconds. The separator A for cells was 170 micrometers in basis 
weight 55 g/m 2 polymer coating weight 5 g/m 2 and thickness. 
[0062] 

[Table 2] 



9 5 

[0063]The high-pressure mercury lamp was used for the water dispersion given in Table 3 for 
the example double union fixing treatment nonwoven fabric I after being impregnated and a 
drainer, and it irradiated with ultraviolet rays by 85 W/cm, it dried with a 110** suction drum 
dryer, and the separator B for cells was obtained. The separator B for cells was 170 micrometers 
in basis weight 56 g/m 2 , polymer coating weight 6 g/m 2 , and thickness. 
[0064] 
[Table 3] 



V^lfefc 9 5 
dfU^^x^uvyx^xx^x-r^ 0. 2 

[0065]The high-pressure mercury lamp was used for the water dispersion given in Table 4 for 
the example 3 polymer fixing treatment nonwoven fabric I after being impregnated and a drainer, 
and it irradiated with ultraviolet rays by 85 W/cm, it dried with a 110 ** suction drum dryer, and 
the separator C for cells was obtained. The separator C for cells was 170 micrometers in basis 

weight 58 g/m 2 f polymer coating weight 8 g/m 2 , and thickness. 

[0066] 

[Table 4] 



2 z xfj]^*»], (m&fom&jt 3/5/2. S&spH 

[0067]Solution given in Table 5 was irradiated with the electron beam of the accelerating voltage 
of 200 kV # and 5Mrad after being impregnated and a drainer, the example 4 polymer fixing 
treatment n onwoven fabric I was dried with a 110** suction drum dryer, and the separator D for 
cells was obtained. The separator D for cells was 170 micrometers in basis weight 57 g/m 2 

polymer coating weight 7 g/m 2 , and thickness. 

[0068] 

[Table 5] 



9 0 
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[0069]The high-pressure mercury lamp was used for the water dispersion given in Table 6 for 
the example 5 polymer fixing treatment nonwoven fabric I after being impregnated and a drainer, 
and it irradiated with ultraviolet rays by 85 W/cm, it dried with a 110** suction drum dryer, and 
the separator E for cells was obtained. The separator E for cells was 1 70 micrometers in basis 

weight 56 g/m 2 , polymer coating weight 6 g/m 2 , and thickness. 

[0070] 

[Table 6] 
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[0071]The comparative example 1 polymer fixing treatment nonwoven fabric I was processed 
with the 135 ** hot calender roll higher than 128 ** which is the melting point of the sheath 
component of the sheath-core textiles which consist of polypropylene which is a core 
component, and polyethylene which is sheath components after a water dispersion given in Table 
7 is impregnated, and the separator X for cells was obtained. The separator X for cells was 170 

micrometers in basis weight 60 g/m 2 , polymer coating weight 10 g/m 2 and thickness. 
[0072] 

[Table 7] 
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[O073]It consisted of the fineness of 1.5 deniers and 50 mm of fiber length's sheath-core textiles 
which consist of polypropylene which is a manufacture core component of example 6 nonwoven 
fabric, and polyethylene which is sheath components, the dry type nonwoven fabric was 
processed with the hot calender roll (135 **), textiles were bonded by thermo-compression, and 

the nonwoven fabric II of basis weight 2 of 60g/m was obtained. 

[0074]The polymer fixing treatment n onwoven fabric II was processed with the 135 ** hot 
calender roll higher than 128 ** which is the melting point of the sheath component of the 
sheath-core textiles which consist of polypropylene which is a core component, and 
polyethylene which is sheath components after a water dispersion given in Table 2 is 
impregnated, and the separator F for cells was obtained. The hot calender roll contact time of 
the nonwoven fabric was 30 seconds. The separator F for cells was 290 micrometers in basis 
weight 65 g/m 2 polymer coating weight 5 g/m 2 , and thickness. 

[0075]The comparative example double union fixing treatment n onwoven fabric II was processed 
with the 135 ** hot calender roll higher than 128 ** which is the melting point of the sheath 
component of the sheath-core textiles which consist of polypropylene which is a core 
component, and polyethylene which is sheath components after a water dispersion given in Table 
7 is impregnated, and the separator Y for cells was obtained. The separator Y for cells was 295 

micrometers in basis weight 69 g/m 2 polymer coating weight 9 g/m 2 , and thickness. 
[0076]About separator A-F for evaluation cells of the separator for cells and X, and Y, the 
following characterization was performed and the result was summarized in Table 5. 
[0077]EIectrolysis solution rate of adsorption : (i) A 2.5x1 8-cm specimen is extracted from each 
separator for cells, After performing predrying under 40**5 ** and making it below an official 
moisture regain, a specimen is neglected to the testing laboratory of a standard temperature- 
and-humidity state, a specimen is measured at intervals of 1 hour or more after that, and it 
changes into the state (moisture equilibrium state) where the mass difference before and behind 
that became less than 0.1% of next mass. Next, on the tank into which a pottasium hydroxide 
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solution of specific gravity [ in / for a specimen / 20**2 ** ] 1.3 was put, arrange and stop a 
lower end, and it is hung down and lowered at the horizontal rod of a predetermined height. The 
height (mm) in which a pottasium hydroxide solution went up according to capillarity the state 
where dropped the horizontal rod and the lower end of each specimen was soaked into liquid 
only 5 mm, nothing, and 30 minutes afterward was measured. 

[0078](ii) Electrolysis solution retention : extract a specimen with a size of 10x10 cm from each 
separator for cells, and set weight when it changes into a moisture equilibrium state to W (g). 
Next, after opening and immersing the specimen into the above-mentioned pottasium hydroxide 
solution and neglecting it for 1 hour or more, it took out out of liquid and one angle of a 
specimen was hung, weight W 1 was measured 10 minutes afterward, and electrolysis solution 

retention (%) was computed from the following one formula. 

[0079] 

[Equation 1] 

Electrolysis solution retention (%) = [(Wj-W) /W] x100[0080](iii) permeability: — the oxygen 

generated from the anode side should pass the separator for cells — the negative-electrode 

side — it penetrated and fragile permeability (cc/cm 2 /sec) was measured as evaluation of a low 
price. By JIS-L-1096, fragile permeability measured the air content which passes a specimen 5 
times using the fragile type permeability test machine, and showed the average value. 
[0081](iv) Tensile strength : when twisting around an electrode plate, vertical (paper-milling flow 
direction) tensile strength (kg/2cm width) was measured as a rule of thumb of intensity required 
in order to twist pulling to a flow direction, and the handling nature at the time of nonwoven 
fabric manufacture. By JIS-P-8113, tensile strength judged each separator for cells in 2 cm in 
width, and length of 20 cm, measured the load at the time of a fracture 10 times using tensilon 
measuring apparatus (cage ene tech company make; HTM-100), and showed the average value. 
[0082](v) cell self-discharge characteristic: — as an anode — a foaming type nickel pole — as a 
negative electrode, a pottasium hydroxide solution of specific gravity 1.3 was used as an 
electrolysis solution, separator A~E for cells and X-Z were respectively used for the hydrogen 
storing metal alloy as a separator, and the nickel hydoride battery was produced. After carrying 
out constant current charge of these cells 120% by 1C, constant current discharge was carried 
out by 1C until cell voltage was set to 1.0V, and initial service capacity V 1 was measured. 

Subsequently, where constant current charge is carried out 120% by 1C, after neglecting it for 
three days to a 60 ** thermostat, constant current discharge was carried out by 1 C t service 
capacity V 2 was measured, and the capacity preservation rate (%) was searched for from two 

following formulas. 
[0083] 

[Equation 2]Capacity preservation rate (%) ^Vg/Vj) x100 [0084](vi) Ion exchanged amounts : it 

washed several times after extracting a 1-g specimen and impregnating the HCI solution of IN at 
70 ** from each separator for cells for 1 hour until pH was set to 6-7 with ion exchange water. 
Subsequently, weight W 2 of the specimen after drying for 2 hours and cooling to a room 

temperature with a 90 ** air blasting dryer was measured to 0.01 mg. After about 1 10 g of KOH 
solutions of 0.01 N were impregnated at 70 ** in the specimen after a gravimetry for 1 hour, the 
specimen was taken out and the solution was cooled to the room temperature. About 100 g of 
solutions after cooling were weighed to 0.01 g (Sj), and the neutralization titration was carried 

out with the HCI solution of 0.02N using the pH meter (made by Horiba). The blank solution was 
titrated similarly and computed the amount of potassium ion exchange from three following 
formulas. These ion exchanged amounts were made into the index of impurity capturing capacity. 

[0085] 
[Equation 3] 
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T a X (Si/St) -Ti Ex 

#U*A^*>£&S = X XNXF 

(meg/g) W, Si 



However, T t : The amount of 0.02 N-HCI solutions used for titration of a testing liquid (ml) 
T 2 : The amount of 0.02 N-HCI solutions used for titration of a blank solution (ml) 
Sy Weight (g) of the extracted testing liquid 
S 2 : Weight (g) of the extracted blank solution 
W 2 : Weight (g) of the specimen after desiccation 

E^ Gross weight (g) of the 0.01 N-KOH solution which added the specimen 
N : concentration (N) of the HCI solution used for titration 

F :HCI The factor of a solution [0086](vii) Electrolysis solution rate of adsorption after alkali 
treatment : a 2.5x1 8-cm specimen was extracted from each separator for cells, and it was 
immersed in a pottasium hydroxide solution with a specific gravity [ 1.3 ] of 70 ** for three days, 
and it washed until it became with ion exchange water subsequently to neutrality. Then, after 
performing predrying under 40**5 ** and making it below an official moisture regain, a specimen 
is neglected to the testing laboratory of a standard temperature-and-humidity state, a specimen 
is measured at intervals of 1 hour or more after that and it changes into the state (moisture 
equilibrium state) where the mass difference before and behind that became less than 0.1% of 
next mass. Next, on the tank into which a pottasium hydroxide solution of specific gravity [ in / 
for a specimen / 20**2 ** ] 1.3 was put, arrange and stop a lower end, and it is hung down and 
lowered at the horizontal rod of a predetermined height, The state where dropped the horizontal 
rod and the lower end of each specimen was soaked into liquid only 5 mm, nothing, and 30 
minutes afterward, the height (mm) in which a pottasium hydroxide solution went up according to 
capillarity was measured, and it was considered as the alkali-proof index. 
5087] 
[Table 8] 
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[0088]Separator A-F for cells of this invention was able to be obtained without passing through 
the process in which a problem is in work environment, such as grafHzed processing and 
sulfonation treatment 

[0089]Separator AHE for cells of this invention using the nonwoven fabric I, The same nonwoven 
fabric was used and the compatibility to the high electrolysis solution for cells and ion exchange 
capacity, and alkali resistance were shown as compared with the separator X for cells which 
processed with the polymer containing the carboxylic acid group and/or sulfonic group which are 
not contained in the polymer concerning this invention. In the cell using separator AHE for cells, 
it was checked rather than the case where the separator X for cells is used that a self- 
discharge phenomenon can control effectively. 

[0090]The separator F for cells of this invention using the nonwoven fabric II uses the same 
nonwoven fabric, As compared with the separator Y for cells of the comparative example which 
processed with the polymer containing the carboxylic acid group and/or sulfonic group which are 
not contained in the polymer concerning this invention, the compatibility to the high electrolysis 
solution for cells and ion exchange capacity, and alkali resistance were shown. In the cell using 
the separator F for cells, it was checked rather than the case where the separator Y for cells is 
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used that a self^discharge phenomenon can control effectively. 

[0091]The separator A, B, and E for cells of this invention. A polymer contains the monomer 
containing a carboxylic acid group and/or a sulfonic group 40% of the weight or more, and since 
the weight average molecular weight is 100,000 or more, Even if compared with the separators C 
and D for cells of this invention, the compatibility to ion exchange capacity and an electrolysis 
solution high with the amount of low adherents and alkali resistance were shown. 
[0092]Separator A-E for cells of this invention is a wet process nonwoven fabric. 
And stream confounding processing is made. 

The assembled-die bicomponent fiber is used as a microfilament. Therefore, as compared with 
the separator F for cells using a dry type nonwoven fabric, it excelled in the mechanical strength 
despite low basis weight and formation was also good. 
[0093] 

[Effect of the Invention]As explained above, the separator for cells of this invention has the 
outstanding characteristic in compatibility with an electrolysis solution, alkali resistance, 
breathability, a mechanical strength, impurity capturing capacity, etc. Therefore, the cell of this 
invention which uses this separator for cells shows the outstanding self-discharge phenomenon 
control ability. It is possible to obtain these separators for cells under good work environment in 
the manufacturing method of the separator for cells of this invention. 



[Translation done.] 



http://www4.ipdl.inpitgojp/cghbin/t^ 2009/05/29 



Tlanslation of Tables 


in 


References 


4 (JP 


11-238496 A) 


[Table 1] 












Head No. 


1 


2 


3 


4 


5 


no z zip d i amp fc & r (um) 


120 


100 


100 


100 


80 


nozzle spacing (mm) 


1.2 


0.6 


0.6 


0.6 


0.8 


rows 


2 


1 


1 


1 


2 


pressure 
(kg/ cm 2 ) 


125 


125 


125 


125 


10 



[Table 2] 

Composition parts by weight 

polyacrylic acid (weight-averaged 
molecular weight of 4,000,000) 
ion-exchanged water 95 
polyoxyethylene nonylphenyl ether 0.1 



[Table 3] 

Composition parts by weight 

acrylic acid/ methacrylic acid butyl 
ester/ 2-ethylhexyl methacrylate (monomer 

5 

weight ratio of 5/4/1, weight-averaged 
molecular weight of 200,000) 

ion-exchanged water 95 
polyoxyethylene nonylphenyl ether 0.2 



[Table 4] 

Composition parts by weight 

acrylic acid/ methacrylic acid butyl 
ester/ 2-ethylhexyl methacrylate (monomer 

5 

weight ratio of 3/5/2, weight-averaged 
molecular weight of 150,000) 

ion-exchanged water 95 
polyoxyethylene nonylphenyl ether 0.2 



[Table 5] 

Composition parts by weight 

polyacrylic acid (weight-averaged 
molecular weight of 50,000) 
ion-exchanged water 
polyoxyethylene nonylphenyl ether 



[Table 6] 



Composition parts by weight 



styrene sulfonate/ styrene (monomer 




weight ratio of 75/25, weight-averaged 


10 


molecular weight of 100,000) 




ion-exchanged water 


90 


polyoxyethylene nonylphenyl ether 


0.1 


[Table 7] 


Composition 


parts by weight 


acrylic acid/ methacrylic acid butyl 




ester/ 2-ethylhexyl methacrylate (monomer 


5 


weight ratio of 5/65/30, weight-averaged 




molecular weight of 30,000) 




ion-exchanged water 


95 


polyoxyethylene nonylphenyl ether 


0,2 



10 

90 
0.1 



09)H*B«M' (JP) 02) & §f| {ft g$ & ^ (A) <ll)ftfttfWftH#* 

1-238496 

(BDinta* mm% f i 

HOIM 2/16 HOIM 2/16 P 



SifSfflfc& *SfcR »*>B©«:i5 ol (± 9 M> 





®8PP10-38446 


(71)fflSA 


000005980 


(zzmme 


¥^10#(1998)2^20H 




«K«^BaKAOrt 3TB 4# 2 ^ 






(72)§ggim 


ffiiP 






















(72)&l»t 


«# an 








JlOT=FftfflKrt.©ft3TB4#2^H^ 














(72)5&W# 


AS 3*— 








JfOCffi^ttffl KAfflft 3 TB 4# 2 











(54) C5gW©£fW Wtyfl'&U'-*', ®fiffl-fe^W-^Ofljt*}5fe* < t«a}lk 



(57) [S»] 

[ffi^S] ^ U * u 7 -r >?MUta» b ft a 7llk*afll 
fCSit Sit*. 



-1- 



1 

[f8#*l] tfy*uy4>%®Mfrt>ftZ*imi<D 

I!f*«4] *y*u-7^:^^<hLT, '>fc<i: 

(?S*il 5 J &£3FJt«-C fo 5 i t i 

[f8#JH 6 ] ?HK«*t*a%tt7»f&-?S> 5 w i *ft 

[fS*®7] ^^?K>B?St5j;U!/*fcl±^^*v®e 



(2) *SBI!¥l 1-23 84 9 6 

2 

^t-fi&st*^ 7 ~ i o nMm<o&tti%±/< 

7~1 l©V^Ttl*»E«lO«»ffl-fe^ix-^©Kat* 

ti-5ft*«7~i 2o^m*>8a«©m?afflir/<w- 
70 Ifil*^i4] ^t«y*iB&K7it«-c«>«r j:% 

#iKi:i-sst#9 7~ i 3 wriifr&Mi<D$imm*'< 
mam 1 5 1 s»*^ 1 ~ 6 <dv «*» 

UffleiNlftft'in 
[0001] 

20 yv/v-immkmnTivii y 

[0 0 0 2] 

[&Jt5*>8tflf] /J«4H»*r»7"<?fc<, 

trfr-ms&mm, = y^u-^ssaifeisroT^* y 

io [0003] r^* y r^mmiix < 1 1> iEffi, * 
(T/v^ytit*^) twafpf4^^< > » 

[0004] ±|EWttr»fci-«6ffl"t/<l'-* 4 U 
50 [0 005] 7>\s-h y ZJJcttm-Ctt, 5E«l^li<om?feSr 



-2- 



3 

5. *yrs K^am»*, m^idioTio*^ 

&dH6^£*L3£^?*.£&WL-C^fc„ 

[0006] r rofcfe, Br^* ytt*s<fct/iB$'fttelc 
atufc* y * u 7 4 v3M&Ni£=&&# t -r 5 *jawp#& 

%imft®.Mmz*ti-5$i%imm^<Dx-. *^*wt: 

[000 7] ±f5$?Mfc:*!yiro5 x^ifcXb&Jftfc 
a»a-e*a#» */w#>S£S£:£-f 5^s»j±w«tt 

[0 0 0 8] 

[*W*»»L.t5i:i-6K«] *aW<&WHli, ffift 
fcgl*ti=> -f*J'«*aa«W6a*fl*/<l'-* 

a»*««i-* 

[0 0 0 9] 

[0010] (1) V*ttH*»bftS^« 
#rot8*S*ffiw>*< tt-a^, J: 
/*fctt^/i'*>'WMr**1-6l|l*»*»tr4 Off 
%B ±«*i" 5 2£-#-C-&S $ ft 5 £ £ £4#a £ + 

[0011] (2) 

^w|$*fli3!E<zy>ft< £ t.— SB* 5 , #/HKl'*S*JJ:tf 



(3) #BH¥l 1-23 84 9 6 

[00 12] (3) m**#*yr^!J/HB-ca!)«rt 
^#t»£i-5±K (l) Sfctt (2) E«<&«8lflHr/< 

[0013] (4) jKy^i^-fvaaatL-c. '>ft 
(i) ~ (3) wv*r*i*»!Ett<o«ftffl-fexw~- 

[ooi4] (5) Tmnpa^MM-c^fir^trtt 
ati-5±iE (i) ~ (4) ©^-r^A»iatt©flgjtffl-fe 

70 [0 0 15] (6) Jp«HliiS*«ESJ*'F»«-Cife5ii 

*#m£i-5±i5 (i) ~ (5) ov«-m««gtom 

[0016] (7) ^/w*yi6St}iu:/*fci±^/v-* 
^WttMt5*l*l8»t4 oss%&±-£*r-f s 

j&i-s'>ft< 1 1> i aottaoaasueaaL-Ct a 
a £ -r *aaa*^ ^-fDwt^m. 

20 [0 0 17] (8) */^>-aS*JiV/*fc«i^/^ 

a-&***tr»«tL<B^M»«c» ^y^u7^>^ 
tt^srRSWLr, «^*#y*i'7*j'jR«a*H 

[0018] (9) *ynK^K£teJ:V/*fctt^/w* 

*ai*t«w-6*4< £ 1 1 a©aa»»afi(±fc 
jh»l-c, ao-frfc^y^u^^^aaaastHjefl: 
s r £ *4«a £1-5- aaa*-* u-^ oaa^a. 

[00 19] (10) M*yKS«it;/*fcli^ 

*>aHS*a#i-*»«M»*a*i-*a«¥«jH L 

ill O7B±0S^«r£t»imfcU<ttjMMRE. * 

-rv3R«aaBicH*<k-rsi£*4sa£-rsaaffl-fe 
[0 0 2 0] (i i) a-g-WcasTKyr^ y^a-cfesr. 

£Sr#a£-f5-htB (7) ~ (10) »nrftjMB««> 

*»a*/< i—-* 

[0 02 1] (1 2) ^y^I^7^V^SS*|£L-C v 
ft < £ fc-a»»»«*S:£tf1-5 - £ «r^a£ "f «± 
§E (7) ~ (ii) m^M*&M<r>%$m*'*\<'~-f> 

[0022] (i 3) *mfitm : $?fimix-s>&z.k& 
»a£-fs±gfi (7) ~ (i 2) «v*-rii*»a«©aa 
so mf^-fiommjjm. 



-3- 



(4) 

5 

10 0 2 3] (14) *IM;tffcffiZ&*18rtiXlb 5 r 
i: £#$£1-5 ±82 (7) ~ (13) ©v>-fiX!5»lEffi© 
*MM*:'< v- 9 ©SBg^iSfc,, 

10 0 2 41 (1 5) ±E (1) ~ (6) OWvftuWB 

[0 0 2 5]*^©Mfflt/<u-? (1) ~ (6) 

fctt^yU^^lftSdSHSftStiTV^S©^ T/w#ytt JO 

[0 0 2 6] (1) -ett. * 

0 Jtt%fiU:## L.TV > 5 r £ £ L T V » 

[0 0 2 7] *3S^©mffl-fe/<W-^ (2) T'tt, * 

*J J: V/* fc He*** 5 

WIW*»**«i!>8**. 1 OJJRfc© 

[0 0 2 8] *«W©aftit/<l/-# (3) »i5 
fc, HMfflir^u-^ (l) (2) fcfci^T, fi 

S1"5. 40 
[0 0 2 9]*$i©iftltA'l/-^ (4) ©<£ 5 
IC, S«iffl-fe/<u-* (1) ~ (3) ©i^-fftMcfc^ 

[0 0 3 0] 5W8W«>*ftflI-tA«l'-* (5) ©J; 5 
«*ffl*/<w-# (i) ~ (4) ©v>i*n*>lc*i^ 

[0 0 3 1] *36W©«mffl*^i'-^ (6) ©<k3 50 



^BB^l 1-2 384 9 6 
fc, W«B*/<I'-* (1) ~ (5) «>V^rft*»fc*V» 

[0 0 3 2] *»M©fBllffl*^u-^0|WI*i6 

(7) *5J:tf (9) -Ctt. *1\ ?lt*IQR*tt«:Sgi 

wwtiijwiw< £ <> i m<r>tm<om&&.±\c 
jDBnaL-c, Esm^#£§aNi£*ria-a-$-e-T, BJfefcStf 
5„ r©i5i-L-c»?>*LfcSJi&ffl-fe/-«u-^ri» ^8 
^©aas^WT/v* y tticflEHfcsK y * ^ 

[0 0 3 3] *36^©«?l6ffl-fe^l/-#©»3ft*fe 

(8) *3it/ do) r-tt, ^^jKvKSfcJ:!//*^ 

[0034] **w©m»ffl-t^ u~#©«aEfr» 
(7) ~ (i o) t?i4, */i>*yfctm*?y7 7 

[0 0 3 5] *3BW©Smffl-fe^W-^©«3t*fe 
(7) *3«tV (8) T-tt, 6»4f|»jSlC»t5afP 
tt. 5F«*HWilE***1-S*|6W©mflWB*^<i'-^ 
(1) «r»*r£a»TS5. 

[0036] Mnom«t^u-^««iMii 

(9) tittt (i o) -er*, 5FH«*©l«ai^Et@S[b 
# (2) mrtK-ts. 

[0 0 3 7] *»W©S?feffl-fe/'«U-^©Sifi*fe (1 

1) T'I4, *»W©«»ffl*/<l/-# (3) 

T-*j5, 

[0038] *&m<om.mm-*'<u-tKDM&Ji8: d 

2) -c«: % #y*f7-fv*«aiiLr, '><e<£.t>- 

«©»Wi«l«:**1-5r£-C, fi^©f+SS!)^Sriii 
<-T5^£^-C#5. *fc, ffiH¥ffi©«*K14»c<Biifc* 
»W©«feffl*/<i^— ^ (4) «r#5i 3. 
[0 0 3 9] *38W®«ttffl*^U-*©jHat*«fe (1 
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(5) 

7 

3) -e<±, mmit^wm^&m^tm^m^zt 

T?. #3&§f! W-* (5) ©«fc5lC, SfttW 

[0040] ^—?o>wk-%m ( 1 

4) -era. Tum&ik.ffi$.&-*mftiithziL > is±3fi 

u-f (6) «r#5^i:^-r*tS„ 

ioo4i] *%monm (15) «, s^^^-rs 

(1) ~ (e) wrtifr*m^xti:z><nx% is^a-e 
*>o g t> e < < , •£it&m»x'bz 1 

10 04 2] 

[0 0 4 3] #&9!©«&ffllr/<u-*:fcJ;t;Sftfflir 

[0 0 4 4] #8H©*ttffl*'<t'-*:|3.ktfltJfiffl'fc 

Bfta:*y/K -f^^VK*/^.?^ -vu-f >Wt*/ 30 
si^tvk 7?Mtyi^f*, trxvi"<>-£>\ a 

y?v*xy, ^y^i/y, 1 , 5 -^W^-ls 
— 3 — /U, 2. 5-5>**yU-l, 5 .dE-y-'^a: 

v. i, 5-^*-y-*xy. i, 7-^-^^^y x 
[0045] ^m<omm^^<u—cmx^m,niffi± 

[0 04 6] #xmnnmm±'<i'~'{>t3£v&tim± 



#Bg5Pl 1-238496 

10 0 4 7] ^JSWcOWfeM-fe^U-* (1) fejcwm 
JtW-fe^U-^OKSS** (7) , (8) (C^T. * 

i±, 4 ofi«%ELh*aa-efc*. sit, 

ffl-fc^u-* (2) *J:Wt*«*^w-#©»3ft*«fe 
(9), (i o) k*jv^t, */H?v»a33J:t*/*fc 

o£tf±#wi-cfc&. 

[oo4 8] *%w«>m,iiim-t'*i'-fi*$£zfimm± 
jmntfrbtts. *v*i'7 4>'mimtLxto. #y 

# y * u 7 4 >xtm m<Dmm<ommmx ho x t 

fvv, (sKy) T'ntruv, (j)fy) /^-<>"r 

(j^y) ^r>-. (*ry) 

(#y) ai^i^y-T'T'v-T'pf uv^^^ifsri: 
^S^ttri*, iSKfrx/u, stK^-v-K e=/u7-/w 

[0 0 4 9] *3SW»«Jfeffl-fe^u~^*5j;V1|ftffl-fe 
H^Jg, SJg. TS, US. YSL *K««rffl^5r4: 

[0 0 5 0] *|gW©««lffl-fe^u-^*jJ;Vm}aiffl-fe 

x < v- ? nwkti* \mt> i> yftm mm ^ z r t # x- 1 

5 0mmjfSW\ SKiffSA 5 5 0 mm«rSi5 4. ^ 
[005 1 ] ^llwrnit^lz-^tibS?!* 

[0 0 5 2] **Wo«Hlffl-t-'<^-^K:«t»6^«t* 
14. ««6<3^glcS^t7kiil£3S^«*ffitelcfflv>5 
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(6) 
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[00 5 3] «H©WIWB*/<u-*©f86#ife"e 

[0 0 5 4] ±EWKt>L<tt»»»t^««i:©»li 

[0 0 5 5] *»WO«*ffl*/<^-#»JBICWfe 

(7) *3j:tf (9) -C|* V *8S*ftS£#©&iK<>L< 

«-#«rWWa5KH3gfci-5. ftlJRk&&tt, Tttffiftft 

[0 0 5 6] *38W«>lt»ffl*/<U'-*Oiatfr» 

(8) *iJ;W (1 0) fcttfo5«tt**fc»±. ftftifU 
ttttlK (aft* y&. XflU ftTi) ^-Cfc 

[0 0 5 7] 



JO 



* [0 0 5 8] 

fcj5»&**«U6Bf=-*, 8Bt#fl&0. 2r=-^ 

(3. 9jim) , ffl&& 1 0 mmro^91S!«-g-|^S 8 0 

#y**-wvJ:*»&fra«*i. 5r=-/K i*lfeBl 
OmmfO^ISSSJtl 9Sfi*Si:ft, /=*l'ttJHnStt 

m i a«%»«fc^ft'* *fc t © k , ^fjrt^D 
/o -* i fists («ud ft / ~*y&%-mm®iM 1 a 

»%»«fc*a**fct»©i:t, zMPtc&AU SHIS 

§8¥9 - 2 5 3 0 2-§^«©*16^JSBe«^«fe-C#bn 
fc|ffl/^f!)7tA'D-^«;«!flLfc. ftV^-e, 

j&»ic#y r*y*TS ko. 1 cttftD ft 

asaupu 3i*«*a«*ica»u-c, y 
-ftussufc. e^7y-ftffl»/\ AMiMStt-e«so 

[0059] &ffi#mim 

r.Wifa^a^'ftl 0O^yi'a©X^VU^t7'f-V— 

•cabsitMOd^flcifcmasLT, * 1*1 

5, PfBC&IMaaftttLfc. £&<tttgli2 0n/» 
t?x aaS*** 3^ a V K5 A K5-f ■*••--<? 1 1 0"C-CK 

Wtzti. m4z*m%®*mis i ft#fc. 

[0 0 6 0] 
* [*1] 



urn) 
(mm) 



1Z0 
1.2 

2 

125 



100 100 

0.6 0.6 

1 1 

125 125 



100 
0.6 
1 

125 



60 
0.8 
2 

10 



[0 0 6 1] *t 



3 5tojRp^-C««U ^ASrft 



[0 0 6 2] 
[*2] 



tfVTZlJjVm *SWdfft4 0 0^) 



5 
95 
0. 1 



[0 0 6 3] SiS^J 2 

Ls 1 1 0W^^3yK7^K7^t-t8iSL 



tt, i?t5 6 g/m 2 , ft4flcft**6 g/m 2 , ff * 1 
7 0 jimT?fcofc 0 

[0 0 6 4] 

[S3] 
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(7) #BB¥l 1-2 3 8 4 9 6 

11 12 



[0 0 6 5] HJS0IJ3 *T> ilfflt/'!u-^C&#fe„ HS&ffli:^ C 

■fcrnv^kmi^X. 8 5W/cmT&fl-«ft£flatt /0 [0 0 6 6] 
U 110tCt^->'3yK7AK7^t--C > KiL * [«4] 



[0 0 6 7] £J£0tj4 ^U-^Dm, «MM^U-^Dtt, flF*5 7 g/ 

JI2 0 0kV, 5Mr a dOfi^HSrfillitU 11 Ot [0 0 6 8] 

©^^■yK*AK9-f+-T*UIL-C, ttflt^X [S5] 



[0 0 6 9] HJ&01J5 TlrT, tjtfflt/^-^Etftfc. I"-*E 



*i7^MLt, 8 5W/cm-CM»&M [0 0 7 0] 

U 110 < CWi/ 3 yK7AK7^t--CSil ★ [^6] 



10 



to U **g/x£ i/ v y x;l^ x x;px-5r;u 0. 1 

[0 07 1] JfcRWl ^3 5^10-/^1^ tl»ffl-fe/<V-^XS:t# 

fo^^y^P e^Vfc«j*^-Cfc8*JJx^uyii»6> [0 0 7 2] 



2-x^WfS/;!, (i&fi{fc£&ft5/6 5/3 0. 

itfvjafedc 9 5 

*J**J/X?i/V-/^7i^W-?^ 0, 2 



[0073] nfi&wie «*»-e***!>^otfu^t«rt»-e***y3t*u 
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(8) 
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13 

*C) LT, Jtltm±*ftEE*U ffl6 0g/m l O? 

mm***. 

[0 0 74J St^lg^g 

fc. *f»*<B3»n-A«*l!l#^4, 3 0&-?^fc, ft 
mm±y< v-9 F ft, i¥S 6 5 g /m 1 , fi-g-«c#^fi /0 
5g/m J , f*2 9 0/imtfeot„ 
[0 0 75] ifcKfll 2 



14 



=W9HSII**7B«©*»ft«k:'SSLfc|ft, 
£>5tfy yp f UV£ffi(£#-C&3* 5 UUbit^ 
&S34(im0ffjft0eBA-CfcS i 2 8"CJ:»jRvu 

fc. mmffl-fe^L'-^Yfi, ^S6 9 g /m j , m-a* 

f+^fi9 g/m*, Jf^2 9 5(imtt»ofc, 
[0 0 76] IjlWt/NV-j'iDfW 20 

[0077] ( i ) ma?i£&i8s£a : ♦«tffl*^< u- 

^A»6>2. 5X1 8 cm<D&mft&ffl&lL. 40±5t 

5. fclcKHtf*2 0±2*C»ii3»tSJtfil. 3ro*g£ 

tf<Z>T*4*5mmfcrtifc'f> K&a^fctWGiifc U 3 0 
*M*fc**nRft*fcJ: t>*Sgfc;& y 7AiSiiS±# Lfc 
S5$ (mm) fcgiJ^Lfc. 

[0 0 78] (i i) «ffffifiU«4l : <fMnUa-fc'<U-4r 
HlOXlOc m«*# $©K8UtSr«^U, 
»WBi:4:Lfci*0**«:W (g) fc-f*. fclc, ± 
BMMs* y * AMKffcWWtfclStf T»8SL, 1 * 
N£i±*aifctfc> »t»*»6*9«:u-citiU|-o~oro 
*trft!ITIf, 1 oaaicaftwttweu fc©5£« W 
i£9afffKfttt* (%) *£ffiLfc. 

[0 0 7 9] 

[Sfci] 

(%) = [ (wt -W) /W] X 1 0 0 * 

T,X (S,/S,) -T, 

(meq/g) W, 

{&U Ti : &gtf§?g(tf>jfts£fcteffl Lfc 0 . 0 2N-H 
C 1 mm& (m 1 ) 

T2 : y^^JgifcroiiS^IC&fflLfcO. 0 2N-HC JO 



* [0080] (Wi) ®%&:iEmmfrb&$ii-z&m 

OPffiirLT, 7 5^— A-iiSMl (c c/cm*/s e 
c) Zm%L1t. 7?S?-/U»ftIEtt. J IS-L-1 

0 9 6KJ: 9, 7?^A^«*KlWMrJBv % T» W 
*>t-«riBia-f5ffl«*«r5BIWeu *©**«l«r*L 
fc. 

[008 1] (iv) §l!SSiS : 

K*fc. 5PJWSJB»«o*fttt©ijetL-c, fit (tsMt 
ffitv*(6)) ©3I3§3&« (kg/2emffi trWftbfc. 
SISKSttv J I S-P-8 1 1 3fcJ:!>, #«MI-fc 
/<U-#%I&2 cm, ft*2 0 cmfclftJWU T^fn 
VSiJ^m (*yxyyy#ttB ; HTM-10O) *ft 
MK*0>1tt*l OBttfcU *»W*tr*L 

fc. 

[0082] ( v ) mm&Bmm.*!t&:jEmki,x®fa 

fMb L-C*MURft*<:. Soffit 

t, =y^-7k»«*«rf^«Lfc. r^bro@ft!lSrl 
CT120 %3£®iEjlEffiLfc&. 1 . 0 VIC 

tfc. &i^-c\ i c-ci 2o%izmffi%nLtiw&X'6 

0 1 ©H?fi«tc 3 0 fflftB L fc^, 1 C T-lgSiSfc&fa 

(%) 4r*»fc„ 
[0 0 8 3] 

[&2] (%) = (V2/V1) xi 00 

[008 4] (vi) f^y^fti: : &®fcJHr/<u-? 

lg©«R^S:{0RU lNWHCl^lc. 7 
0'C-eiBtffl-&)tL^, H#6~7 

2Sr0. 0 lmgST-iiJiELfc. fi£»£&©f*lfcJi-«- 
0. 0 lN»KOH^iK)l 1 0 gld, 7 0°C-Clf^ra 

fc. f&iP^wjgffi^l 0 0 gSrO. Olg^T-a'JSiO 
(Si) , P HS+ (tMniffVW) «rffll^T, 0. 0 2 
N»HC l^T?*?0jffi^Lfc o ^?V^»«tH«|c 
&j*:3&3 J;0, *y ^^'T*>'32ift*4rlfWL 
fc. r©^^-v351feaSr'Ftt*5}ffltEte»jt^tUfc 0 
[0 0 8 5] 
[*3] 

Ex 

X XNXF 



1 (m 1 ) 

Si :&]ftl,fcKMgtt0SS (g) 
Sj :®WL1i.77>i>®Wi<omm (g) 
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(9) 
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15 



16 



I (g) 

0 1 N-KOHjg?£tf>$fi 



Ws : 
S (g) 

n : iMULfcHc \®®nmm w) 
10086] (vm) 7fr%ymm(nfmmmLi& 

a : =&m?iaffl-fe^^-^^?>2. 5X 1 8 cmOViglft 
SrSKU 7 0'CottJtl. 3©7kK-ft:*y ^-MSiSlc 

#Lfc. *<D$, 4 0±5r<OTI^#Sa&£frV\ ^ /0 



Lv ^^^©ICS^grosaroo. i%E*i*Hcfto 
fctftffi (*#¥i§#«S) ft*. &KS*l*tf*2 0±2 

*IWb*y *A*«#±#Lfc*a (mm) fc«feU 

[0 0 8 7J 
[*8] 



# 
g 














A 


B 


c 


D 


E 


F 


X 


Y 


i 


87 


79 


71 


78 


83 


57 


56 


5 


ii 


390 


367 


361 


372 


385 


256 


251 


150 


iii 


11.8 


11.6 


11.5 


11,8 


10.9 


8.6 


10.6 


8.3 


iv 


8.1 


7.8 


7.5 


7.6 


8.0 


6.6 


7.4 


6.4 


V 


72 


68 


66 


72 


73 


58 


60 


42 


vi 


0-87 


0.60 


0.50 


1.00 


0.39 


0.75 


0.10 


0.07 


vdi 


84 


76 


66 


69 


79 


53 


50 


3 



[0 0 8 81 #3&|l!©tt?lWS-fe/<l'— #A~Fli, Vy 20 
[0 0 8 91 *®Mlt:m\>->1l#%m<'>W&Rl:'<i — 

[0 0 9 01 3FMW6ll*rfflV»jk**fl©«*ffl*/<V- 
*Ffc, ISi:*«$:«fflLT, *JllilCfl[i>SS4# 

[0 0 9 11 Wm<D%$m*'<l'-i> A, BfcJ:tfE 



*#*r*i|i»**4o««%ei±«ru *»o*©» 
s¥*9#Tp*asi o^y.±T-fe5©-e, 

■fc/<v-*c*3j:t5Ditt;tfcbTfc, <Sft»*fta*6!t 
[0 0 9 2J *»9)»1M!sffl"fe^W"-!> r A"-Eli, S3; 

[0 0 9 3] 

✓<u-*i±. urns t coasts, ii« 



